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Abstract (Basic) : JP 4187674 A 

Prepn. of (- ) -l-benzyl-4- ( (5, 6-dimethoxy --1-indanon) -2-yl) methyl 
-piperidine comprises hydrogenating (E) -l-benzyl-4- ( (5 , 6-dimethoxy- 
1-indanon) -2-ylidenyl) methylpiperidine of formula (I) asymmetrically 
in the presence of optically active Ru-phosphine complex catalyst. 

USE/ADVANTAGE - The prod, is an acetylcholine esterase inhibitor 
and useful in the treatment for senile dementia, Alzheimer's disease. 
This method is of great value for industrial prodn. of (-) -isomer, as 
it can be prepd. efficiently in high optically purity (96 % e.e. - 
97.8% e.e. 

In an example mixt. of (I) (2.0g), (Ru2C14- ( (S) - (-) -B1NASP) 2 
N(C2H5)3) (42.3mg), and CH2C12 (30 ml) was stirred at 50 deg. C in the 
presence of H2 of 77 Kg/cm2 in an autoclave for 30 minutes and the 
resulting mixt. was warmed to room temp and stirred 140 hours. CH2C12 
was removed from the. reaction mixt. under reduced pressure, then 0.1 N 
HCl (180 ml) was added to the residue, and the catalyst was removed by 
the extn. with AcOEt (50 ml x 2) . The aq. layer added aq. Na2C03 was 
extracted with CH2C12 (30 ml x 2) and the organic layer wad dried over 
MgS04, cone, under reduced pressure (20 mmHg and ImmHg) to give (II) 
(1.72 g) as colourless cryl#stals in 85.4 % yield. Chemical purity: 
91.3% Optical purity: 97.3 % ee. 
de 

Dwg. 0/0 

Title Terms: BENZYL ; YL; METHYL; PIPERIDINE; PREPARATION; ASYMMETRIC; 

HYDROGENATION; OPTICAL; ACTIVE; RUTHENIUM; PHOSPHINE; COMPLEX; CATALYST; 

ACETYL; CHOLINE; ESTERASE; INHIBIT; TREAT; SENILE; DEMENTIA 
Derwent Class: B0 3 

International Patent Class (Main) : C07D-211/32 

International Patent Class (Additional): A61K-031/445 ; B01J-031/24; 

C07B-061/00; C07M-007-00 
File Segment: CPI 



1 



©Int. CI. * 

C 07 D 211/32 
B 01 J 31/24 



©B*S#i*fT(JP) © « * Si H & B8 

@&M4#I*^«(A) ¥4-1 87674 

SfeSlJE^ Frrt*S« 4 ¥(1992)7^ 6B 

9165-4 C 



©a a a 

@tb El A 
@ft 1 A 



( _)_ i c>S?»-4- C(5, 6-5?> h + f- 1 — f > ^ 

@# EH ¥2-320055 
@tiJ 19 ¥2 (1990)11^21 B 
n & _ 8E**«r?&WS«^*2-23-5 > 103 
H H Bcl&iJMfffSIBlSctttSH 2-2-1 

SE«»^m*fifflBrr3073- 13 

mmstfcmE'hejiUTg e#io# 

JgmSBiiELiS** 3TB 19#22^ 
51-3* 



^ - If ttAAtt 



?b «a m 

i. 

(_) - i - Ky v//i/ - 4 - ( (5,6- ^ 
/ Y*i>-\-AvfJV) -2 - 4 & ) 

2. ettll*o8B 

1. ( I ) 

o 

CH,(K 



CH 3 0 




( 1 ) 



T**>**t* <E)- 1 -^V^fl/- 4 - ((5.6 

- >- > h*->-i--fy^/y) - 2 - -C "J 

0 



CH 
CH 



( n > 



T&t>ZtiZ (-) - l - y :>* ;i> - 4 - 
((5.6-->-> h*->- 1 -4 J v) - 2 

- -f n> ) y * ii/ 1" *< V *>' * © ss it # & • 
2. Jt*iStt«^ , r - 0 J- - * * 7 a v 

fcxt (!) . <IV)*fctt(V>T«fcan 

i lego (-) - 

- 4 - C (5. 6 - •>* ^ h*->-i--fy*'yy) 



Ru t X 4 




kcc.bOi- ( m ) 




p. y. 



Cft (IH) . (IV). (V) C*HT. X « 



ft Ri!^4-187G74 (2) 
ffi<Z>«»7 ;t>* A&tfztt*n-F 

ttClO.. PFi . BF« SfcttR^OO (CwTR* 

^.^S, cr-T $ / -m** fr&ttztta - r 
W7i -;i>7 iu* ;u»*^T ) 

2 ) 
v is n,- a - CC5.6- 

yy) - 2 - -f a* J > * t" y :/ o S i& # 
iSStto^i £«tt£»ni> *<z>#¥R14 



7**^3 »/ yx *-r ?--ifffi#*9T&<K 7 

9. f TKftflPiiSBL*: <4*KIE64 -79151^> 
1 - -< y *j ju - 4 - ( (5. 6 - V > h * ■> - 1 - 

££«fl:£!ft<DICs 0 a<4.8nH . *i5E 
ftfll£ft0IC,,a<7.7nH 

C <D ( - ) - l- xy>*A/-4- ( (5. 6 - >' 

> F^-i-o^y) - 2 - -f ;u ) > 
79151 f ^«C5fli$n/:Jft^J:oT7^ 5 



(4 oT. (-) - 1 4 - C C5.6 

h**-l--fy*Vy) - 2 - -C ) 

a* fctt LT * fctS*. ;u-r^^i.-*^7^ 
( - ) - - C (5. 6 - > h * 

•> - l - 4 y v y ) - 2 - -f n/] y /i, t: 
*5S9ni*5t ( I ) 



0 




-•>-> F + i'-l-^^^v'^) - 2- 4 'J t 
o 

c i > 



?*Ril¥ 4-187(574 (3) 



o 




( 0 ) 

79151 #^«cM***t/c^ffiti«fc ,T»i6* 

14 S ii/f- * * A - * * 7 * 'stStt t LX ti* * 
5t(D). (IV)*/:tt(V)-C*to5n4'U 





k R l J. 

(* { JD ) . (IV) . ( V) C-teC^T. X tt/N 



pf. . bf « s/cttR'coo cctrtt?^*^ 

K*JE£*fLT^T *> J;ir>7 cr-7 
*;u«£^*T) otiA^Z^-Mftr « 

it (ID;. (IV). (V) Tl^$ni;PT 
^ * - * * 7 * y»flu:££ft*tt<*0? 5 . 
attftUK&toKmZ t & Q ? h Z . 

« (IE) T*fc$na«#cDft£tt*{><D£ 

RutC] 4 (BINAP)iN(C,H,), 

(BINAP122.2* - b' X (-;7xi;b*^7W) 

-i,r - + . ) 

RutCl*(p-Tol B I NAP) iN (CilU) 3 

(p-Tol BI NAP ti2. 2* - b' * ( :>* - p - h ■* ;i> * 
* 7 * ^ ) -l.l'-tt7f^tli)t. ) 



Ru.CUCp- t-Bu BINAP) ,N<C»Hs) , 

(p-t-Bu BI NAP tt. 2.?'-*-* ( -p- * — 

-ft 7*** x±>r. ) 

Ru.Cl, (5-7*^^7^ BINAP) «N(C.H,), 
( 5 - 7 * **/T $ / BINAP tt. 2.2'-t:* 
( * "7 * X 7 * y ) -5,5' - >* 7 * * 

a (iv) T«fc$ft*if#©ft«tt* to« 

RuflCl (BfNAP). 

^ (V) T«fe$nia*OKJfi«<)(0$ 

Ru (BINAP) (0,CCH 3 )t 
Bu(p-Tol BINAP) (O.CCH,) « 
Ru(BINAP) COtC- t-Bu)» 

Ru(BINAP)(0,C-h((^), 
Ru(p-To) BINAP) (O.CCH,) , 



?* 181 ¥4-187674 (4) 

Ru(p-.Tol BINAP) (0,CCF 3 ) , 

Ru(p- t-Bu BINAP) (OtCCH s )s 

Ru (5-7*^A/7$y BINAP) (OrCCH.) , 

0 0 
II H 
Ru (BINAP) (OC(CH«),CO) 

Ru(BINAP) (0,CCH- i-Pr), 

I 

NRi 

(i-Pr a v r d t*;i/S*«*>-r, ) 

(Ru(p-Tol BINAP) ) (CIO,), 

(Ru(p-ToJ BINAP) ) (PF4) 1 
Ru(p-Tol BINAP) (O.CCF,) » 

^ (!) *£0 (IV) T»fc£n*ff*ti. 
M*tf»B3B61-63690 

ftC^^T, (RuCl.(COD) J n COD tt 

1,5 - ^ot^i/'iyi/fr) BINAP 
RJ*atf Milf^7$V« MHV*. S 

*. Cfcft (V) TX$*i3«fctt. 
-265293^^fB^I53^$ tlT^ SlfrfcCfc T. 
Ru*CL(( + )X&(-) -BINAPJS^fc). (N(CHs)i) 



x*y— t - 7 ? s —n>*07 
3-;u»« + T. **l20-110 - C ©SfltT 3 ~15 

Ru((+) Xtt (") -BINAP) (OCOCH3), 
Ru((+) Xtt (-) — B INAP) (OCOCF9) 2 

(III), (JV)£fc£(V)T^$nS4>©<Z> 



( I ) T«^?tl5<b6%«!:^f-^i.-*X 

-«tc**Eii 4 -100 kg/crf. fijS&Ktt 
25-75-C. SiDI*rBl«24-168 l$PJI « L H. 

i, XEa«, a (D) ts 

HKLTll^ns ( - ) - 1 -^ycSJis-A 

- t (5. 6 - > h + ^- l- ^y^Vv) - 2 

- A )u ) * f-n>\£*<t) & y ( D ) tt . 7 * f - & 



zco*? £*%*numinm*ti&* *©s 
§«g«:is<. (-) - i -"yf*- < 

- t (5.6 - ^ > ►♦f-I-OZ/y) "2 
--f *) >5-^tr-t •;•>•>• (n) 
,* < Si&f * c <t*<T# 4. Tttt>*>. t£*© 
im < 5t*#Mf*4!>B*<«^©T* 

*<. *3feW*<;n&©*t:i8Ssn* c: ±*<a 

©T& S. 



0 




( I ) 



0 




( D ) 



ft fr*b»a*Sft*fT « ^ ^100 ^ttltt 
X 7 7 * 3 (E) - 1 - K^i;;i/-4 - C (5,6 

j.^/] > f ;i/k'^'j y y ( I ) 2.0g (5.3»«ol) 
fc«ktf»# [8u,CI,(<S>- ( - ) -BIKAP). 
N(C.8>)>) 42.3ag(0.025—ol) ftt* 

«£100 ■/©^x^t'AS*- h 0 

(77kg/crf) . 50t T30#flmLfc 
ft. SffltCg5L> 140 l*IH«#Lfc. «<t>* 
uyf«ET (20—Hf) »ifi£0.lN 
&BU80 «f^JUDx«K« (pH-2) tLtz. ft 

*«tc^K^ h 'J 2**««£flD*.. pH- 



iET (20»Hg) *■ ^ L-x JE 

IZ 185X2 ( 1 mHg) TtC«*UT. (-)-l* 
- ^ y CP n, - 4 - ( (5. 6 - •>* > h * > - 1 - 4 
v * V y ) -2-^) > * JU tf -< »J y ( n ) 
1.72 g 85. 4K) $lfe08»tlTfl 

fc. Ka«#*n-*h* r *7*- (HPLC) tCJ; 

Ktt97.3%eeTfcr>/c. * * . HPLC © * {* 1* « 

* 7 A : YHC(R-0DS- 5 ) 

: */7* h ~ h »J /l//iBS*R~600 
/400/ 5 
& tB : UV254n» 
ft iS : 1.5«!/# 

Hi: CHIRALCEL OD. 4.6 x 250m 

« & tt : ^ * * * / -f V 7* o f ;u T A* 3 - ;u 
/ h «J x * A/7 5 y =700/297/31 



f£ tfc : UV270n« 
86 «:0.5«l/# 
3S»H2 

fc£*L^a*iIlft*?T#o*:100 «*tttt7 
7X3i:IBft*ft ( I ) 2.0 g (53-»o1) * 
£tfi8fcRu,CI.<<$) - (-) -BlNAP).N(CHs), 
44.5ng(0. 045««ol) * » 12 L . « T H»« 1 t 

tf-,T> gtt<t-&«5 (fl) 1 .75 g (©$87%) 
ft5*ttflttf98%. *5**£jKU:96%ee? 

ft o fc. 
HftW 3 

ft * ^ U «> S * S Jft ^ {T >K o /c 100 «i tt (♦ 7 
7 * J K mflft^fe ( I ) 2.0 g (53««ol) *? 

(8uCI 4 ((S)- (-) -p-Tol B I NAP) t 
N(C,H»),) 45.0og(0.025»«ol) ^ffffiL. T 

( D ) 1.75g («^87%) £ ^L^I^Ktt 
95.7%. 3t^«8Ctt97.8%eeT«> o ^. 

£ *? . ( - ) - 1 - * v 0 > n> - 4 - ( (5. 6 - 



?^liJI¥4-187G74 (6) 



•/ } Y * i/ - \ - 4 1/ f J V) -2-4*1 > 
f- n, f <) y ( 0 ) ©ftttttJScfc * -« 0 \ 

» A : 104-104. 5t 
(«)*,* -43" (c-1.00. faofriUM) 

■H-NI1R(400HH*.CD,OD) 6 pp. : 1.24-1. 42 (a. 
3N), 1.54U.1H). 1.73(«. 1H). 1.75-1.87 
<«,2H). 2. 04 2R) . 2.65~2.77(«.2H). 
2.85~2.97(«.2H). 3. 27 (dd. J - 8Hz.J-18 
Hi.lH), 3.52(s,2B). 3.85((s,3H). 3.92(s. 
3H). 7.04(s. IN). 7.14(«. IN). 7.2 — 7.4 (». 
5H) 

Hs : »/e 379 



(# 3 £ ) 



SlfE777M06 

©is hj « s «* # « »»ju*yy*»m*«* i - 4 -39 



% 1 W<»8t2 

©IntXl. 5 

// A 61 K 31/445 
C 07 B 61/00 



AAM 
3 0 0 



7252-4C 



